Association of germline or somatic TP53 missense mutation with oncogene amplification in tumors developed in patients with Li-Fraumeni or Li-Fraumeni-like syndrome.
Germline TP53 mutations are found in Li-Fraumeni syndrome (LFS) patients, predisposed to soft tissue sarcoma and other malignancies. The mutations and succeeding genetic events are thought to cause LFS-associated cancer, whose genetic alterations have rarely been investigated. Here, we study two LFS or Li-Fraumeni-like syndrome (LFLS) patients whose cancers showed aggressive phenotypes. Patient 1 with LFS and TP53(R273H) developed a rhabdomyosarcoma twice at the ages of 18 months and 21 years. A single-nucleotide polymorphism array-based analysis revealed two amplicons in the second tumor; one at 5q11.2 containing MAP3K1 and the other at 11q22.2 containing BIRC2/3 and YAP1. Increase of kinase signaling of MAP3K1 along with anti-apoptosis function of BIRC2/3 may have facilitated progression of this tumor. Patient 2 with LFLS and wild-typeTP53 suffered from acute myeloid leukemia. The leukemic cells had TP53(I195T) and two amplicons; one at 8q24.1 containing DEPDC6 and the other at 8q24.2 containing TRIB1, MYC, and PVT1. Quantitative PCR confirmed amplification of the genes and FISH revealed co-amplification of DEPDC6 and PVT1 in the same double minutes. Quantitative RT-PCR revealed increased expression levels of TRIB1, but no or little expression of DEPDC6, MYC, and PVT1. The results indicate that TRIB1 may be the target gene in the amplicon in the leukemia cells. Mutant TP53 can be engaged in pathways triggering gene amplification through impairment of DNA double-stranded break repair. The amplified candidate oncogenes identified in this study may have played a part in cancer development and lead to the poor outcome of LFS or LFLS-associated tumors.